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Abstract 



PROBLEM TO BE SOLVED: To simplify the alignment, to reduce the loss and to make the size small by 
modulating a high frequency signal, phase-distributing a radio signal, collecting light by a Fourier transform 
lens, converting a sampling beam light and emitting the light in a prescribed direction. 
SOLUTION: High frequency signals S01 to N from high frequency oscillators 4-1 to N are modulated by 
base band signals B1 to N at modulators 5-1 to N and radio signals S1 to N are outputted to a phase locked 
optical radiator 1 . A reference beam light is outputted to a radiation lens array 20 and the beam lights L1 to 
N are outputted to optical phase shifters 56-1 to N. Then the radio signals are phase-distributed in the ■ 
radiation direction by a signal from a phase controller 55. Gaussian distribution beam lights GB1 to N from a 
lens array 20 are collected by a Fourier transform lens 8 and made incident onto a fiber array 12. The 
sampling light is photoelectric-converted and antenna elements 17-1 to M emit a multiplexed radio signal in 
a prescribed direction. Thus, the alignment is simplified, the loss is reduced and the size is made small. 
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oT^H^ilT. ilUfi-^Sl^SSNfcLTffifflPI^ 
ffljftMHil leases Ji.*. 14fflPI^^*8tW 

s 1 iz x -> x . mfecvmmi. t o $r^-r s#rah-A3t 

* i i7T'fA>-7;|.6^LTGRINl/>'X2-r 

(cai^sns-^. #Bgb*-A3t<osaaaf o*^^ 
mmzimzzmmm (fo+fmi)M(fo + f 

mN) S-^f l>«UNfflc0b'-A3KLl^MLN*<m 
-TfL^fflS 5 6 - 1 7^ 5 6 - N cai^ § tlh . 
[0 02 5] -?-LT, b'-A^L l^LNti-g-it-? - 
il. 3K^fflS5 6-1^5 6-N(Cj;-p-CH)f^$iJP 
#«JKf»1»«Siuttt. 3t7r^f^>-y/U3- IB 
M3-N^^-LTttl=fU>-Xri^-2 0CA^$iX. G 
RINV>X2-1M2-N, 2-r{Cj:-oT'?-#l-?-' 
ix. mfcW-Amizfclftztix. -eix-Pirb'-ATfeL 

1 bm l n izfttm-rz x*?x*im t "-a^g b 1 -pmo 

BNt *'»>^^b*— A3KG Brt »J J^S&kVV 

xziziim&xh. 

[0026]«&(N+1) m<r>^X^\L-M.itG 
BIJiMGBN. GBrii-e^-fiX. 
XSlzk-iXy r 4 A-71/-1 2<7)A*IP 1 2tm 

2GBN ^S^WC 7 — 1> X^fg $ *Ufc*R Nffl*> 7 - 
•J x^h'-ij£t #8Bh*-A#fc a«£jS3tafc£«e 

-a^i lA^T-fvN-ri^-i 2tcait$ns. 

[0 02 7] -£j£b'-A#l Ki^r-f^'TL'-l 2(7) 
A71BP 1 2C*5Vvt. ^tvrU^^T-fA'n 
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mfiZtl?1X%.7 r 4>^- /;H3-1M13-M 
Srtf-LT, #*«a»»14-l^S14-MCaj*S 

[0028] ZVyT'J >rf-AftltZtl?tl. 3t« 
^Mi 1 4 - 1 JbM 1 4 - M (C «t oT . #ggb'-A3fcS0 

•ttiCTirotlfflHS i 5-MZ-ftLxry 

ftffl 7-1JS1 7-MKft:>j£;f7.§. .IJUCJ: 

ot. ^sfenfi^'-e-ixmr^f"?-^! 7-1 

7-M*^&lt$fLT. 1£StN<l<0»«fi^Sl 

j^MS N<o&ft»b*-A#.e-ix-?*u X o izm 

C0029] mz. tLhoj: o izmmt^m 1 <?>mtm 

SftffflfcowciMir*-*. 0 5IJ. SCWI^VXTL— 2 
0 *» 4> JSc&f Sfl 6 ii^^-frfc b'- AftG BkA ! 7-'Jx 
^U>-X8(Cj;or7T-f^--rU-l 2<0A71ffiP 

2o\,zmitztih®FF-z*-tmxhh. m5xn. t$m 

Srfttf-f &GR I NL->X2-rS-^(t^JfcS*U>Xr 
U--2 OaSrfflOT^L, 3-POGR I N1/7X2 - 
1. 2-r. 2-N*>^, #^A#ftbWOfcGB 1 , 
GBr. GBNSrScWL^^tCO^T^LTV^,. £• 
GRINI/VX2-1, 2-r, 2 - Nti-Ht-m, G 
RINUVX2-1, 2-r, 2 - N«W7- 1>X 
S»u yxscoftiWcWK&S J: o izWfbtiX v>-i> 
COT, GRINUyX2-l, 2-r, 2-Nfrt.Ztl 
fftM?^#WMt'-A3tGBl, GBr, G 
BNI±, #b'— A<0#ttGA 1 , GAr, GAN*>'B> 
tcW £ J: o £ ixT 7 - 'J x^gl u y X 8 K 
AltSft*. 

[0030]^t, y-vx.$mu>X8i,zx%iZti 

fc^^Mt'-AiGB 1 , GBr, GBNti. 7— 

vx.$cmu>X8<omjmM£MX'bzAJ]mp 1 2iz 

H^X. T^Xfrffib'-AftGB 1 , GBr, GBN« 

smtf-m-zjidizMftztix. axmp i 2 kit* 

= E a + E r 

= A,exp(j -2n ■ 1 o • t) + A r e : 

[S4] 

I 

= E T • E j* 

= {A n exp(j -In ■ f o t)+A r exp(j-2; 
X {A B exp(-j -2^ • f o t)+A t exp(-j 



m&&f&.-t&. zzx\ ?y>x^b--A3KGB 1 . g 

Br, GBNJi-eix-fil, ATlffiP 1 2tC*3VvC, f£i6 
c?)f!lL7X'$kZtlh*> l cn\i-M.&Z^h<?>X\ 
teA^BSP 1 2£fcvvc3tl93 0 2:+'kfc^6g 3! ,< < i )l 

cO*3fcS5t»-tm$ilS. i5Cfcv>t. Gpl. G P 
r&.ifGpNZnLX^W®iiZ1x?ix. ATlfflPl 
2(Cfctt«.^X^b'-X,3tGB 1 . GBr, GBN 

xtmth. 

[0 03 1 ] mmkf mSr^-rS^Sfi-f-tCko 
T^HSftTttf^Xfrflib'-ATfcGBm (mli, 
N-C'J)!.. ) £SW>#^*#ffib*-A3£GBrfcK:,i: 

Xft^b'-ATfcGBmte, %m3 0frt> r o tzrtMiZtl 
&WfrbmmZtl&i>C0kL. #?X#7|jb'-A3KGB 
Hi, ft$&3 0±<OGR I NU>X2 - rfrCmiZtl 
hi><?>t-fhb^ #^Xfrffib'-A3fcGBr 
^b'-A^GBmt^iX-fixA^SP 1 2±<0#«3 
O^^^xWffiglcUgt-^^^^h/l-E,, E 

ji, <z<r>m, &2X'mznh. zzx\ micomm 
&mcr>%#m$i7 x.—xvTi — ryftti^t, b* 
-^ftzm^xtmrn^tzfeLxti^wm* <tmr 

tfcMzii. m%&AmftX'AJjMP 1 2£Att-f £ 2 
COT', WK^M'E,. EJi, 3l«*3 0(C*tLTSlt 
[0032] 

[&1] E r = A t exp (j-2»-f o-t) 
[&2] E.=A,exp (j-2w-flt + jkx- 
s i n<9) 

[ 0 0 3 3 ] ZZX\ Attft 6 <i, tf^Xfl-^b-Aft 
GBm£OA^ffili:5t«3 0fc<O^<7)^T$)0, k(i 
iKb'-ATfcGBmcOjfe^A JfflV»tk = 2 s/Ati 
Sil4**3@BfC*4. ^^T, ATlffiPl 2\,zH»h 
*$|3 0*^SESIxco{aaT-cO^|+(Olt^^ h/t-E T 
Ht. iS[lT-^$fl^»m*'<^h^E r i:S2r^^il* 
H;UE B t C0«fc LT&<0fx-3 T'^f CI fc tfX 

wmmzm^^wm<r>K<rmmt. m%s<?h 

n^EjkWIt^^ bJl>E T <7)*%$.<7 hfrEj*&m^X&. 
<7)W4X'$k^ZttfX'Zh. 

[00 34] 

[St3] 



P ( j In • f 1 • t + j • k • x sintf) 



r - f 1 t+j k x sin^)> 
In- i 1 -t-j-k'X-sind)) 
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= 2A. A r + 2A, A r c os{(2w f 
[0035] ZZX\ f UZ/fi? Attest'- J*%GBm 

m- h G R I N V yXcomfr (>%M 3 0 £ X'<?>W8kX'h 
f okttf^Xtfftb'-AftGB r<7)m&mX'h&. 

■ttch-h. imm^c?>mwi8. f ™=f i -1 o«h»' 

\temmW?X-ftl5t'-J±ft.GB r<7)& 
Fli. 7-'Jx£&UyX8<0j££jf^T-& 
0, »*AkJ!luSBWFfc«V^-«lt,3aft , r**. &4 
A><i>HB^*»5rJ: 3 fc. I *Sfi-^£OSjfea f m 
£S?L^j^T'IE5SS^£^^ Sot. >Ic7)^ 

[00 36] ZZX\ H&MKGRI NU>-X^t,Klt 

ztx&tr^xftifit'-Aftcommiziiw&Mmi. #v 
xftK&Lx^x. ttzmmmtcuyxiif-^-y-j x 

'Ji»UyX8 Srfl- lXim-tZtf*?Xft1fHi-J±lt 
UZCDtimtfVXi-VZVmLX^K. tsfoT. A 
TjffiP 1 2KfcUtt,. ^^ffit'-^GBmt# 
-)^Mb'-Aj£GB r t\iil^X^LX^h<r>X\ 
81. St2t0+c0S*SA o , A r {±*ft-?-'#U &<?)gc5, 
WL6X'm-ZbtfX-*h. ZZX\ ATJffiP 1 2(Cfctt 
hmcRMft<r>&a> , (±St 7 T'^-f r t & . 
[0037] 

[&5] A,=A,,exp (-x2/a>,2) 

[&6] A r =A r0 ex P (-x'/oo,*) 

[f*7] <u,=AF/ (w«o 0 ) 

[0 0 3 8] ZZX\ co 0 li^^^fc'-A3ieGB 
m, GBrOh'-A^X^h-CftO, FB7-'JX^ 
UyX8<r)M£MmX'h&. #7^?5h'-^GBm 
SrftlfrSGR I Nl^yXcoli*^3ttt3 0£X'<O$m 
r o 7 - 0 x^&lx 8 comfiMM F J: 0 Ji h friz 
m^isiSli. s i ne=r o/F^eX'mtZbtfX-* 
h. ftoT. A^ffiP 1 2lZ&W&=F&ffiZj:&%,mm 
miftmi* I5CfcKt. Gin, G i 1RI/G i N 

h. si lor?? zm^xtkm-z. zz 

X\ 05{Ct3V^T, Gi n^S-ttLT/ftA^-^ 
*7Xft^pG i nCD+tG i lRt/G i NOfir^f+LT 

E, (0) 

M/2 

= 2 A,o A t o«p(-2m' di Voi') • exp(j«nv k (d,cos0-dj to/P) 
m=-H/2 

[0 04 7] ZZX\ d.ttBWrt-STU-r^f-WR 



mt+2jrrox/(AF)> 

[ 0 0 3 9 ] m 1 <0£S&g@(;::fc^T . ±a LtzJEim 

mmz-thmflmmwtt. aabp i 2ic«vvt£ 
mmzy-yyvyrtx^hnx', y-yyjymm 
i±. jE&mms:?himmz&tzM&-t2>t!mm^& 

-f/N'l 2-m#, ®.4X'$k2tlZ> I Fma(?>fgm-rh?>l' 
<7)miz&Wi-&J:olzm!hZtl)W£L^. Z<tti#> 
(c. i^t-rs-9-yruy^7r-<vN'i 2-m 
cofa^d.fr. j&82r}flJ£-tSJ:3(C^L/:. 

9-eft-rc:fc#-e£&. 

[0040] 

[iU8] d r ro/FgA/2 
CS9] N„, = AF/ (do dj) 
[0 04 1 ] -I^T, dolifm-t&GRlNUyXffl 

<nm^x-hh. act. ^lffl^^B^^tts^r>x^ 

r. SE«xt»L-cts^co{afflco^b^t^f>-r. tv> 
ommuyxizmtzm%i<7>i>'7 hmmzm^ht. a 

^Xfrffib-AftGB rtffS<0#7^Mt'-A^G 
Bmfc #m££#l-T^Ji)c£ iX^T^*S^fi5 LTfflie^ 
n-5.A7JffiP 1 ZlZteVhWfrXhhmffim.mtlb 
\t . iJ:^ 1 0 so J: d tcfi-T i t ■& . 
[0042] 

[£U 0] E 0 (x) =A o0 A t0 exp{-2x«/<y 1 2) ex 
P { j -2»-x-ro/ ( A F) } 
[0043] ZZX\ SCI 0(il!c4*^^<C:fct,T 
^ . tit 1 0 coj^m^Bti . 2-otot'-A3t^coiaftSitll 

[0044 ] 

[Si 1 ] M=2ffl,/d|=2A'F/ (^ d| O> 0 ) 
[0045] 7T>fA'rU-l 2C £ to-C«iai$tL^ ; F 

^cogiraw^-^ji, tm.%tm 1 4 - 1 nmi 4 

[0046] 
[SI 2] 



^f7^#ffit'-A3tGBm^i)tl+-r.&{4a03tW3 0*» 

t><nmmr oiznmLxmi 2x-m^ix?>t:-M.i:m^. 
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mLt:mmimm-t&. 06<i, 7-'jx^uyxs 

P>-1i<7)M&MP 2 OtCfc^T, XMlfrhCOSmr o = 
0. ro=125tf mS.{/ ro = 250« mCOfiMA^ 
**l-efU #^X#^b'-Aft£^L*:fc#?>A7J® 
P 1 2£t>(t&» ##^X#ftb--A3fc<7>ftffi<lg£l£in 
-$?y7X'hh. 06*»^^3&^iot:, TfcfBLt ( r 

0 = 0 jum) T-b'-AftSrStftLfci^li, A^SPl 
2±<0if^)(2il(ciJ^TtfitS{±lfL<^S. b' 
-A^»ltfiiS$:3ttt3 0*>t>grrt (H6(Cfe^T 
liro = 125</mt r o = 2 5 O^mCO^-) A^Jffi 
P 1 2(Cfo^T3ttt3 0*^^8eSxtC^LTfl[ffl«il: 

tttte^fcu h'-A3t«oftW{a«s-3fe«i3o*>ii>«r^ 
s. 

[00493 11 Hi, tf^X^ft) t'- AftG B r coSc 
»ffiBt*«3 0*»ft<orairo = Ojuinfcaft3feL. # 
^Xtt^b'-AftG B m<Djfcjtt<i®£3K$!l! 3 0 WSg 
8lro = l 2 5;um&tfr o = 2 5 Ojumfc^fcLfciS 
•&^A7-V^f/77tJ>§. 01 
li, &1 OfcJBHTStfcU SESfr otW«±g^f7 
J^-^Ji. tf^Xtf^bW^b'-A^X^r-ficot^ 
6 2. 5jum, 7-l>x^$uyX8^j5SEgF=l 
2 0mm, h*-A3fc<7)jfcHAo= 1 . 3^m(C^L 
it. Hllfc&^T, r o = 0//mSr#LT^LTV^-& 

&W*Z$tltci><Ot:tpL-C^h. ro=125ii 
m£ttLT^L,T^£jS$|{i, 3tW 3 0 j&^SESI r o 
= 12 5//m<0{ag*>^ScSt$^/r»>X^b*-A3t 
GBri 1tf*7Wm b'-AftG Br J: OB^raWK^-ftr 
Z^&^f-y&jFL, r o = 2 5 0;um£ftLT^L 
TH&jSISWi, 3fcW3 0*»^SgBlro = 2 5 0jt/mcO 
fi!«*»4>a*S*tfc^X^tr-A3KGB r fctf^X 
#ffib*-A3feGB riicO^flglWC^fll-tS^F^N'^-^ 
£5rT. 01 1^57H»S^>2:J:dK, A7JffiP 

1 2K*J^T» tf^X^b'-AftGBmCD&lt>: 

[0050]^, 01 2ti, tf^Xtf^b'-AftcOifc 
Stf&fltS$-m^BP 2 0 CfclvtSHfcS-tW: fc # co, 

n^-^mm^Tfrr^yyThh. 01 i<nyyy 

li, ftl 2£ffl^T, 7Ktt3 0*>4><Offi^r o = 0/i 
m, r o = 1 2 5//mS{/r o = 2 5 0 jum<7)3o<DS 
SrStea*^;^ Xtf^pb'- A G B mO&af L^-g-lc 

U-i/ayta. ^^'^Xfl-ffib'-AftGBHi, 



VT^T'T^COfg^d! = 1 2 5/zm, #«7X#:ffi 
b'— AcOb'— A>7XX r-geo 0 = 6 2 . 5jum, 7— 'J 
X^&W yX8 <7)MJ;.$m F = 1 2 0 m m . b'-A^ 
afcftA 0 =l. 3/*mfc:|S56L, 
<iScltf.S*^<I-^O^Wl/2lC^LJt. 
01 2(CfcWC, ffltt&«I(i*ii-t (BBSr o = 0u 
m) *>^ft«L^*'-7^7}- ; i ! Fb--A(cMC>-ri.ftWb'- 
A(7)S^SSr^tcLT«<gftLT^L.T^-i.. 01 
2<r)7yyfrt>Wt>fr%£olZ. A'^X^t'-AWJS 
Itf-Siag^.^ffiP 2 0tcfev^T3tl*3 Ofr^ffitlh 

Aft{iA#<=5rSwt*^*^. -r^*?, WX'm 
b'-A<Olifc^£<ig£fifr5£<0ftBKI&£-t S £ t tc«t 
9, Tlx- r>T"7-A^jm$^SSmb'-Ai0b--A 
# SrBfJ&Otffcil&g-f & £ t tfX- » & C £ ^ L X v » 
uCT', b'-Afcfcti, Sc3fb'-A?)±b'-A<7Xfr 

[005 1 ] itz. 01 3«i, 01 2fcH*» #n?X# 

nimfi&iztt^zntmmz^-fyyyx'bz. 01 

3OT^77ti, ai 2£fflOT, 3tH3 0*^COSE^r 
o=125jum, ro = 250wmMro = 375M 
m^So^^rSfig^^^'^X^-flib'-AWjjcltL^ 
^Ko^tyUl'-yayr LT^LT^S. SIS 
^SiU-xa^TIi, S3Mf7X#7|5b'-A3fc<i, 3fc 
tt3 0*^ftftfLJtt<0t t, SBSfr o£(5t«>±Xft''C 
5*-?Ji, 01 2<7)i'$.j.U-i'3>tmmzB.feL 
tz. 01 2t*fro = l 2 5 vmRtf r o = 2 5 0 u 
m(,zWMLt:i%&<r>?yyt. 01 3 !C^-T r o = 1 2 
5 mSt/ r o = 2 5 0 u miZ^Ltz^^y y t 
* Jt&-f & i t (CJ; 0 . SJfM^X^Tiib'- ATtWScSt 

b'- A & ^ fc *<T-^ Sit tfhfrh . 
[00 5 2] 014<i, jR9Srfflv^-rH-»tfefe*^* 
t/77f*&. -T=Sr;b*>. 01 4ti, -t^rUV^* 

yrj^i 2-m<nfflmd l izm-&. m&t&zttf 

T^Sb'-AcO^&Nrax^LT^S. 01 
4T'Ji, 7'-'JX^U>X8wm,#JE^F^2 0m 
m, 4 OmmS.t/6 OmmtClS^L/c^tCO^T-?-^ 

V^Tt^T'f^'l 2-mc7)S^5r^<l^f JB« 
-t&Zt *<T£ ^» b'-AcOgAaNmaxSr A^ < -S» 

[0053] JiLt, IftH^L-tJ: 3 K. M«g^lC|CoT 
^P^il^^X^b'-A^G B m b gm<7># «7X^ 
flib'-A^GB r ttfMi2-&hZtlXBf&ZtltzXJlffi 
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m.x-mta ixzti?ti%M2zm+i> z tizzo. avx 
m^*ni&rrhzttfx'$h. 

[0 0 54] -T^ri5*», ^fflS5 6- 17bM56-N 

tcfe(ts#»jffli^ffifi* j oT'j>sfc-ri»t, micoxffl 

X2 - HfrbmtZtlX 7- yx^U >-X8KA8t£ 
itStf^Xfrffib'-AGBkfi. 7-^1^1/^X8 
(CioT llsl7-'Jx^$^T, A7J®P 1 2tCfcft 

7 7*7y*-7r\sliFrm) t**). Mmv-'J^ 
mm { 7Tjj<Tu-i 2iz£^>x. ■gmmz-vyrv 

>?Ztlh. Z<Wk. 7>ft*f 17-1M17- 
Mfrt>%&Tls-T>T-i-frhMt$ti2>ZklzJ:>9. 

7— 'J x£&^ yX8 lc A&t S xMt'-AG 

aoiiO. ^-Ux^i^XStcAS^ftS^Xft 
^b'-AGBkcOgflgftffltfWi, 7U-7yftCJ: 

-WMznm-h z t iz%& . 

[0055] ZZX\ 7-'Jx^U>X8(cASt$iX 
Stf^X^b'-AGBk^g^fifflfl-ffiJi, #^Xfr 
Tlib'-AGBk^iSStf SGR I N - kcOftffl 

T. GR I NUyX2-k*^^£ixS#v 7 X#:ffib' 
-A G B k izttfc LX T U- T y^r^hWlM $ tl & M 
Hfl-f Sk<0|fc8*b'-A(i, GR I NP>X2-k<D3fc 

n 3 o *>4oek r o izwBi- hm&nwttnm < m 1 
[0056] h i tzifct i -3 mmt-yx 

TU—20(O'P^ilZiiLWrthGR I NUVX2 -.n*»/S> 
IScttS #tS #-7X#7|i b'-A G B n IZttSB LX T U-T 

y7-i-i}^mt^ti^mmm^sn<onm^'-M.it. r 

ft«U>-XrP-2 0Cfc^T3fe^3 0*^gtSi 
ixTftg-f SGR I Nl/yX2-l^GR I Nl^yX 
2 -N*^^£ftS#^X#?»ib'-AGB 1 
^Mt'-AGBNCMLT7L~7yft^t.M 
$/t*«9l«#Sl&t^SN<?)#ffl»b*-A«, 7U- 

TGR I N1/7X2-1 KBMgLTffiB-f&GR I NU 



yX2-2 A^ffitSt^ixS^^^ffib'-AG B 2tC*f 

ttb-AJi, ^x#«h-AG B 1 (c*t£L.T8cW£ 
flS^^S 1 (7)ftMb'-Aco&at^|6)W^-ri.ft 

[0057] _B£Ut Tl — 7>x:N>»4>ifc8t 
£ix6*i&N<!<D£i&fi#S l^MSNODfeWb'-A 
GRI NU>X2-lJ^2-N<OJttuSffiP2 0fc 

&vz><miztimLt:&tiittX{inx'£mizmmzti2> . 

[0 0 58] fSfflS56-lM5 6-NCfc 
tt&#Sfl«#ffi***OT$r^%&l;:{i, GR I N 1^>X 
2-k*^StSt$fl.^^''7X^b-AGBk{i. ftf» 
fflS5 6-ktCi-5T, ISf&fl^SkW^tffitCttlS 
LfcBfJttf5tlffi**(=«r6 J: 3 (c^ffl^^T . -f & 
■b*>, #'7Xft*pb--AGBk^{iiga<i. T>f"M£ 
^1 7- 1M1 7-Ma^ft»£ft£|!§tgfI-i|-Sk<9 

*tr»ffl$ivct*4*>"C. y-v^^muyX8izxm 

X^b'-AGBk^ftSft^GR I NU>X2-kcO 
«Hfc3 036»4.<Offi«r ofcSKfflffi^ffittei-aTfti 
«-jT. 3B»«»5 6-l«S5 6-N«|lJ«»ffi 

N<?)#Mt-Ali. 3t^ffi^f5 6-l^M56-N<7) 
$«^ffl:fi#0cofc£<7)GR I Nl^>*X2— 17^1E2 — 

nco^ethp 2 oizmf&&i>i.mzttfcTrz>&mtj}fo 
ewttt- zft&tfimiKZtittmsfUftTTu-ry 
[0059] ol±m& Lfc i jc.si cr>mmmm<o± 

^x-XKTU-TyT-^HcfeltSTESmSs 1 0 1 
JW*%£H 102iS9-105h -f^-y'vx; 1 0 
6tttimm&l 3 1 fctCftiT, fiffl|3|JWl!3t»CSt« 

1 1 ig;mw.?m&4 - 1 - n t ^ps 5-17^ 

5 - N fc 3££ffi£l 5 6 - 1 TiS. 5 6 - N t {affliWfflEs 5 
5ttm^yXTU-2 0t£ffiz.X^h(DX\ RMU 
>-XrU'-2 0*^Sc«$ni)**'7X^b'-AGB 1 

^g b n cotm&wizttm2i£xm*iHmcoi!mm^ 
sijbm.sNZ*tL*'iim&cr>i3mzifrm-z>zktfX' 

[oo6o]*^, iii±£7)^ i <omm&m^>^mmy 

x.-XYTU-Ty^i-ii. ^^ffib'-AJtGB 1 
JbSG B NSl/SiffiO^'TX^b-A^G BrtSH 
-SrtT-KS^&Sctt U VX7 U- 2 0 S-CiiT O&O 
T\ b-A^Sfc^flili^fc^ffl^«.^fc^<a^ 
T-|=. «*WfcJtl«L-C. TyJ XyhM&tff&mX'fr 

[ o o 6 1 ] ^5 1 nmsmmcojtfflwm? x-x 

K7U-7>fttt. aftNffl«>3l^«»5 6-lJ!»S 
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5 6-N^mtX^^X'. Hf5cNffl£0£ll|fl-5§-S 1 lb 
MSN WfeStfrrS] £ *fi-f fUft^fflSs 56-1M56 

[00 62] <S2WH^®>07{i, 

■*-<0«j££*rf 70 y ?@T'J>.g> . IPS 2 tfOHM®.©^ 

^©^3K$fJSIM7 x-XHTU- r^x-Mcfe^T, 35 
H3§5- lM5-N£flXDftfc<-vt\ 3fc§£iiS5 1-1 

nm.5 i-N£&tt. ±a«o^s-Bsv>Tti0i^mi<o 

[0063] !27<7)^2<7)||]5SBS<7)7KMfflIM7x-X 
K7U-7yfttiJ^t, 7fcS5I13s5 1-1BI5 1 

t'-A*Lo lMLoN<O^J&&£. *ft-??lA7J£ 
ft&^-xAy Hfi^B 1 MB Nfc«r>T«itf5ME 
SEfiS: kV>J^«S«5#CS9l L . 3EPf£<0 b'- Aft 
L 1 ML N Sr-eix-fil^fflS 5 6 - 1 M 5 6 - N 
tcai7J-f&. IIT, b-AftLo lMLoNli**l 
-fil, #!Ht'-A3lW)ffl«R f oj&»£*ffl««^S o 1 
MS o N«0H*fttf ftJI**H»»S:*r*-S b-Aft 

[0064] ULh<7)«tc««$il^m2 (7)Wfi^S«7)3t 
©jtBS'T'x-XKTl'- 7>-ftli, JJ*L!tMin 

t» i nmtmmcoftfflww ? x -x k r u-r >"r-r 

[0065] <^3^*M^®>[38{i. *^H8tC^* 

is 3 <nmm&mx-h h mmm y*.-x ytv-t^t 

mwm.? x-xK7i/-7^ftii. siomicoisss 
^.^^JPM^x-xKTu—r^T-^ctjv^r, a 

ffl|a|J$S5ESfcStS£ 1 tc«i.T , U~ «W-f *- h' 5 2 1 
*»S»5 3. 5 4k7^ISSs5 1-lM5 1-N£ 

[0066] -r=5r*)*>. U— rr-f H 5 2(±i^jS» 
f o CO b'-A3fc£ m. LT*#E» 5 3 teffi* L . 3fc# 

#cOb--Aft£#B3b'-Aftfc Lrf7T-fA>-^ 
6Sr^-LTl^yX7tai7JL, ffi^t-A^Sr^ie 
S5 4^aJ7J-ri». ft#ffi3§5 4i£A7j£il-i»t*-A3K 

i^JH»?&ig§§4 - 1 M4 - NttfflfhfftjjW) *>tl 
fc5V>tJKriWSWJBJBR**^**H*fi-^S o 1 
MS o N LT . **l<CTl£!«8 5 - 1 Jbm 5 - 
NtcffiTJU Sm&5-lJbW5-Nl±*tl?tl. A7J 



$iX§^jgft-§-So lMSoNJA^^Il^-X 
A'yHiifBlMBNC^t, WtKPSK, QA 

1 MS N ZZtl^tlX^m&S 1-1M51-NC 

[0067] %&m& 5 1 - 1 M 5 1 - N (±-eii^ 
il. 3e*lBS54*^tti7J$^b'-^3fecO^&Sc^, 
-?-iimA7J$flS*lSfi-tS 1 MSNcO#^^gt/i 
lim^t, Mf*£tf/cf£<0b'-A3ELlMLN£-e 
ft-WtftSfflS 5 6 - 1 M 5 6 - NtctBTJ-t^ . Jbi£ 

n&zm^xiim i cogs i <nmmm<r>m\mm.y x- 

[0068] \2±<nmzm&zi\tzWi3<r)mm&m<7)± 
mmmy x-xHru-rvf+ii. ±»Lfcjfttiiiv^ 

1 c0*J£I2gc0ft$WS7 X-XK7U-7 yft 

traafciMWi. Sot, &3<omm&m<?>m\wm 

7x-XK7^-7yft(i.Il cO«FS^®cO5t0JP 

17 x-x ft p-r yftt Piao^m$-^-n» . 
[ o o 6 9 ] <m i <r)mm&Be>3£&M>m 9(±, m 1 
vmmBmngmmomwmy *-xytu-t>t 

my x-xHTu-rvx^s. 0icoi&icosa»$B 

ffis 5 6 - 1 m 5 6 - n t msmwft 5 5 k S-JR 0 ft 
Mils yXTu- 2 o&%M3oizttLxmm&jj 
m? i <K7c-c^«rr h mmm sit. mmmmm s 

[ o o 7 o ] m i cr>mmmm^mmcom\mmy x- 

XKTP-T>-^(CfcV^T, Klt/N^-V^JScSt^ 

i^S*^>XTV-2 0^3ttt3 0fcj*L-C*e=Sr*ft 
X- 1 <5>5tT^IH-.g» .J: 3 lz®m®ffi 5 7 . S 

mmmoummwy x-xF7i/-7yftii, 
<ojft*»v>rEai was i nmtmmnftmwmy x-x 

K7l/-7yfttB»fc»(M-*. 

[0071] ftot, 09<?!>3C#Wfc:*iVvai, SfcSt^ - 

[0072] ia±cO09<7)gS^McO3KSfJffllM7x 
-XH7l/-7yftT'll ^iS^ti5 7tCj:-pT. Sc 
ItUVXTl^-- 2 0c7)^i*^ii*>-rj:d(cL^\ 
BJtiintcBR^-f, Sc#fl^>-XTU-2 0WGRI NU 

[0073] <m<?>$zBm>y±<v&2 t&3<7>mim 

mrfcWCti. MS56-lM56-NififflH 
»Mfc R*. 56-lM56-Nfc (iffl^Jffll 
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&55fcKft;i-C. %®tm5 7 fcMMSS5 Steffi 

ioo7 4] ttc. a±.<o& i ns»3nmtiemv 

tt. GRINUVX2-1A£2-N«<1<X7C«I*IC£ 

■0*1 2-M#l»5c*|6]CCffi5lJ$ixfe7 
r^<TU-l 2i:, TVfttf 17-lMl 7- 

«Lrt:. L36»L<r**6. *JW»ic:*UcRi»'r. H10 
fcjjr*M:3IC. ?SSt<9GR I N1/VX2 2 0—1 h 

-22 ot. nmwyrv>r%:yT'(rt2 12-1 

£f?hy v?*»*r23ec#rtCEWS*ufc7T-f A 

ru- 2i2t. liwryftfffr'-v h 'j >9XB 

■f. ) fcSrffloTWfiELTtJ:^. fcLLotUKflUS-fft 
■I t fc J: 0 . ifcSttrfiS: 3 JJCTcWfetftSTT ft £ t #T 

[0075]$^>c.mi <nmtmmcr>mmT'i&. m 
ntuyxru- 2 0 £ 1 &rc#flTi£»s ft#»fgfS 
5 7t. &wnm5 7£mm-i-&&wmm5 7tzm^ 

-20^ 2amx'^ws^mwmmb . mwmam 

3\ SffcOGRI Nl/yX2-lM2-N#7h'j7 

b % Wim^-sT >)>?]tyT4 h'Jy? XBtf: 
X'2<!K.7t-)5mz^M^titzyr^^TU-t . }f&<0T 
yfttf* { 7 h 'J -y 27^.^T'2»:7n^r(a]{cE?iJ$fi 
Ttru-rvx^-fc^fflv^Tfli^-rftittcj:'), Kit 
$• 3 i^Tcwicis^-r & £ t tfxz . is 1 cnmwm 
<rm&m t H**>as»**f ft . 
[ 0 0 7 6 ] £Ube> * 1 nmm 3 comg jme *s n-c . 

7t-(a'71/-1 2ti^yry>'7"3l£7rW>'N'l 2-1 
JbMl 2-N*JHVvC«*l,-cn*a«. *%Hfl(i-ii(c 

ftfcfciC. ■9-yrUV^3K7r-fv<i 2- 1M1 2 

PIT'^jrCi' ftcDT\ -£j£t'-A5£l 1 ?:Jfcv>|S!R5-C£ 
A^ffiPl 2l=A^J^fi.ft^ 

^b-A3Ki i^a$^<t>'7 | jyms. 

[0077] JiLhcom 1 MfB3O»|0®T-<i, (iiffl 
PNOSjKttM« 1 tt. **l-eiUS«R (fo + fml) 
M(fo+fraN) 5rilr-rft?fitNfl(7)b--A^L 1 

pgf>-r. -en-e-iiig^ (fo-fmi)M(fo- 



fmN) Sr*-fft«SNfi^t'-A3t^a3*-rft J: 

[ 0 0 7 8 ] t fc. W±<7>SfS 1 ttMSf^OMg^Slcii 
^T, T>T-f-^l 7 - 1M1 7-Mfc LTti, ? 

■<x-)i>T>f~f~. m^&muttz&fizztitc&m^ y 

f7yft. *->'T>-x^&£*£:ffloft.ri:#-C'# 
ft. 

[0079] liLhcOS 17b^3<OH^©T'{i, 5>> 
(cS^ft«-^^Sr*-rft«»NHc7)©^fi^So 1 

ms o n z*ti?ti^^h&mmm%s4. -mm 

4 -N£ffiz_xmf£.Lt:i>\ X&miZtilzV&bi' * m 
s^%fi^«li.ftiolcLTt>J;^L, lo^iaig 

mwnftizmm-z z b **r * ft . 

[0080] UltOfS 1 Tmm 3 OHM^K-C'fi, A^J 
Ztib-mmWim^S o lJbSSoN<7)Ji!ig&£, A*>$ 
nftSOlC^ft^-^OHft^B 1MBNCS-5 
mTJ-Tft^PSs 5-1M5-N ^flliT «l 

TtJ:v\ J3LhOi3{c«^fft^t^«}: , 3. R-tf>^ 
-x^">-Hfi^tcfi!oT^IS?fL7tCT^{f5VHC^ft 
^^$r*-TftaicNffl0^fi^2r-?-ii-?-'n, 
JI**J9fjewlBft<0*rtHcJSflrt-4 - b VX'% ft . 

[0081] u±.^msm3<r)mmmmx'^ 

^^ft#^^fSc5-^-fftSSNfflC0^ia^^S o 1 

nms o N**ix?i\ : mE.-?z>-mmmm%i4 - 1 nm 

&S?r- A^J^^ftSVHC^ : 2:ft / <-X''<>'Hfi^B 1 

nm b n t^p lt ta^-r ft^pss 5-1^5 
-NfcSriiirflirtjLfc^ *ftwitztiizmt>-r. m 
-omwm. sr w-r ft n ■^wftfli^ & m^r z> m 
m»3mstm-0y<-xrt> Ym^iz^x^m-th 

a tc«fi£-t ft £ fc tcJ; 0 . m-cr>K-xj<y h'fi^-CS 
•thZ.bftX'%h. 

[0082] tUbcOll 1 JbmM 3 . h'- 

^TtLl^MLNtOfifflffiCMLTrvx-t-S^l 7- 
1M 1 7 -M*^M§ti5§iSSS^S 1 MS N 

otfC3^ffl-rft3K^fflS5 6- 1M56-N^lt 

1 TiS 5 6 - N &m-t%^Xl*tit LX i> X 
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[0083] vitow. i Vi^m 3 <r>mmmmx'ii . km 

fflS56-1^56-N ariSHXffifiS; LKDK 
JiifUcRfc-f. X&tt&5 6-lJbm5 6-N*:mf 

Wteisa&Ss i fre>itiii £ ti h & tr- A3t l i l n 

«&LfflcOb-AftK#g!-?-&}Ii*NJIcO 

3fe^-?-^-rixm^cO»fflg^'»t»«-r-S.SS ( N x L) 

£ix£#b'-A3fc#A})£*I.& L<lC03fc#ffl3ifi-?-;fl-e 
*U rvftff 1 7-lJ^l 7-M^£>gtft£*t.g> 
S k tf5»»*[Siinffifl:-f * J: o A?) $ it * b* 

Stat t-Afttt-f-ft-m. 3fc7r -f 
-y/l-Sr^LTGR I NU vX(cA^?ilT. GR I N 

uvxa^-yx^uvxsfcjwtsfts. 

t. SKOHMSWGR I Nl/yX2-ll:SLt. 
d^^T'{±L{l£7)GR I NP>-X$rl6Jt. Il^CS 
1^MS<0«-GR I H\s>X2-2T&2-*UZtt 
lXZtl?tlLmc?>GR I NU>"X£tS(t&. ,lco^ 
<ftco2ftl*l'XXTl'-2 0T'fcL (NXL)IWGRI 

Ni^>x*>'-iE{g(iiE^ix. ik(nxl) m<?>ym 

n^&tt-J'.lttfZlxZ'tmfcLtz (NxL) Ifco 
GRlNPyX{:A*$iil.. JiltcoiotcflffigLT 

mi^^3onjg^sti5i«, 8SN<icoaiimi 

1 ftSJil 3 co»SS^i: R«<02&m£*r-f . 
[0084] 

[ mxmm ] a is^ i tumnxMwm y 

h% 1 cOb'-Afti: . JJEfB 1 OH*ft*>fc**i.-e , *lA 
TjSft&lt&NfflcoSFS 1 <50*il8«^<O«-^jft»Jt*<t^ 

1 OtVA3fcfc±&tlRNffl*>JR2<Ot:-A*fc £**t 

scft^s*^jsat §ni,±ieigis:N<iom 2 cob- 

fc±EI?l 1 cOb-Afti; fcHTrJgco-fyxy yXffiT*5: 

srawc-t^x'j >xlt. >?Ltifflm® 

Aft£ Ztl?tlftW£m LX . %V38ft LfcffiKM B<0 
*2*>||*fi#*atfr*-*3e*SSl#ai:. _kffi#«a 
&¥gta>£> fib* $ <x* ffiftM IfcolS 2 OMM# Sr til 

?ti&mzmst?hzt iz «t o s ±fe*gi*N»ojFi 1 co 

KO*fM»i!7x-XKTl'-T>Tr-H^ fflftogiB 



m^zztiftmfg.ojjUMzmtt-hzttfX'Z, t? 

[0085] IS*3i2ffi®c03tSlISffl7x-Xh' 

ru-rs^-wi. »*«ii£a<7)7K*lffliM7x-XH 

?B2 Ob- A3fc£^ffl-t&«&<D#^ffl#8£fi§;cT v > 
SCOT. SKfMSMKttfoLTxie^NfflcoS&lcOif 
i8ft-^co;feS*;frr&]££ft:£-£& £ fc 6 . 

[ o o 8 6 ] ? e>iz, m*m 3 imvmnwmy x -x 
Kru-r^-Ni. itS3iiie®co^jfflia7x-x 

s-fr4SMMfB£«£T^4OT\ Jiieftit¥S<o»ift 
tr±ie«StN fflcom i coii^fi^cossclt^rrfijS: 

[0 087] li^3S4lfiac03tSfJffllM7x 
-XKTU-T>-f"Hi. ^JSl . 2X{±3ie«£03t 
M«S7x-XFTl — TVf^fciSlrVC. ±K«ifcN 
fflcoSlco*ltlfi^ti, A*£ix£fI^:ta!^Ti5r5gco 
^P^T'^P$ii-COi.cOT'. £Da£*lfc±feig&N 
®<T>m 1 cO^Htl-irSr -eit-riim^cO^^Scfti-l. £ 

[01] 1 <0HSfiJE?ffi<03ttWffllg 7 x 

-X KT U-T>x-^c0ffi^$r^-rXo •v7mxh&. 
[02] 0lco{2fflRWM3t65tW§slco^^-rX 

[H3] HlcO»cStl^>-XTP-2 0S:te^Lr^-r 

[H4] yr-f^TU-12cr>X^mPl2co 5 f-mm 

x-hh. 

ens] 0 1 co^ i conM^.^tfcfti. . mtv- >x 

TU- 2 0 k y — U x^lx>-X8 1 7 r AT U— 1 
2 ^^^T'cOJOiaS-lfiHB-rS^coaT-S) 

[06] 7r-fy<ri/-l 2<OA2J®P 1 2t,Zt5H2> 

ii^y.ft^-2±ft<r>m&®®*^$7 : 7yxfoh. 
[07] immzfa h^2 comtmm<oitfflw§i y x 

-X K T U -T >^<OIIJ££^XO y 7 0T-& & . 

[ 08 ] ^x^cfli & 3 <r>mmm<wttmm.y x 

— XHTU -T Vf-fcOffi^Sr ^-T Xa y ^ 0Tft £ . 
[09] *^BB(C<1 <0§ISfi^Sco^W|c07t»J 

x -x k r u- r >x-fcoa^5-^-r xo y 0 

[010] *%Hfl^«l»^CTc03t$iJffliS y x -X H 

r \s-rv^\,ztett&it^Jk*^-$mx'1bh . 
[011] 0 1 con i comtmmiz&^x . 7-ux 
^uvxsco^iigp 2 oco^i>fi[MA^ffilt§fr. 
fe^^^b'-A^tcioTHlffiS^. ATlffiPl 
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2 lZ&HZ%MM%i&Z*?mTf>h . 
[012] S¥^-->X^ffit--A3eGBr^3ttt3 

tfTfit'-AftG B miZtt&LXTV—T ^-T^A^SSt 
[013] ii^^Atf t'-A£G B r ^3Ei3 

[@i4] mi <7>fH i (omtmmizts^ ^x, v-yyv 

h t'-A<7)&*& N max Sr^-T ^5 7 Tfc & . 

[ai 5] mi<nw.i<r)9ammz&^x . -t^ru 

[**f-tf>|»ip|] 

1- H2ffl|5|^M3t&»tS. 

2- 1M2-N, 2-r- -GR I NlxVX. 
B-lMS-N-^T'fA^-y/K 



4 - 1 7^4 -N» •KAftftKS. 
5-lM5-N-3ai«. 

33-lM33-N-t-A**». 
1 2- -^r-fA'Tl/-, 

12-1M1 2-M •■•Ifvr'JVT'ft^T'f A. 

14- lJbM14-M. 34-l^jM3 4-N-jtS^ 
MUSI, 

15- 1M1 5-M-*a«MKBL 

17-1 n^. i 7-M-ryftif. 

1 8- 1J!jM1 8-N, 19, — 
K. 

2 0-MU>X7W-. 

2 1 - 17bl£2 1 -N. 22. 23. 53. 54-3feft 

3 0-3fc«u 

3 5 - 1 7^3 5 - N -fi^lk^S, 

5 1-1 BM5 1 -N-3BSWHk 

5 6-l^S5 6-N-5t»fflS. 
5 7~IHWHt, 
5 8-#JWSSB. 
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